REVIEW PAPER: SCREENING AND SURVEILLANCE FOR AUTISM AND PERVASIVE DEVELOPMENTAL DISORDERS
Screening and surveillance Screening and surveillance are different but related activities involving the detection of impairments with a view to prevention or amelioration of consequent disability and handicap. Screening is the prospective identification of unrecognised disorder by the application of specific tests or examinations.
Surveillance refers to the ongoing and systematic collection of data relevant to the identification of a disorder over time by an integrated health system.
The review by Hall (1) in Health for all Children concluded that most screening tests that set out to identify neurodevelopmental disorders do not meet the stringent criteria outlined by Cochrane and Holland (2) and Wilson and Jungner (3) . In some conditions, for example language disorders, this is because there is uncertainty about "caseness" and tests tend to have low sensitivity and specificity (4, 5) . This is particularly the case for screening tests that attempt to identify a specific condition rather than general developmental delay, and for the identification of relatively rare disorders. In the latter case, even when the sensitivity and specificity of a screen remain constant, the positive predictive value (the proportion of children with a positive screen result and who have the disorder) is lower the rarer a disorder is within the population (6).
The concept of developmental surveillance is a parent-professional partnership that takes a broader look at developmental and behavioural skills and progress over time. It combines the observations of parents with the developmental knowledge of the professional and the deployment of specific tests. There is evidence that the use of screening instruments in combination with asking parents about their concerns improves the efficiency of an instrument (7, 8) .
However, the number and type of concerns that parents' have about their child's behaviour and development determine whether using a screening instrument within the clinic setting is effective. For example, Glascoe in a series of studies using the Parents' Evaluations of Developmental Status (PEDS) (9) has shown that when parents had a single significant concern about their child's development (or there was a communication barrier because parents' did not share the same first language as the paediatrician) the use of a screening test increased the specificity of onward referral at only a slight cost to sensitivity (10) . However, when parents' had two or more concerns about their child's development (e.g. self-help, social, or receptive language difficulties) use of additional screens led to an unacceptable drop in sensitivity, indicating that onward referral for diagnostic evaluations is the best course of action in such cases (10) .
Despite the challenges of screening for neurodevelopmental disorders, there is professional and public agreement that early identification of child health problems is desirable. Notably this includes identification of developmental disabilities as well as medical diseases (11, 12) . Further, over the last decade the emphasis has shifted from screening in the pre-school years, to infants from birth to 2 years of age (11).
Autism and the pervasive developmental disorders
Pervasive developmental disorders (PDDs) of which childhood autism is the prototypic disorder (13, 14) are specific developmental disorders in which there are qualitative impairments in social interaction and communication combined with a restricted repertoire of interests, activities and behaviours, with onset in early childhood. In any paediatric clinical service that assesses developmental problems in pre-school children they are an important part of the differential diagnosis from the more common problems of speech and language delay, general developmental delay and behavioural difficulties. In part this is because most (but not all) children with autism and PDD have other learning problems, significant language delay or disorder, and behaviour problems. In the high functioning group where language milestones are not delayed and cognitive skills are in the average or superior range, the diagnosis is often not made until school age, or even later (15) . A multidisciplinary approach to assessment is required because of the multiplicity of developmental and behavioural problems with which these children present. The composition of teams varies across centres, but commonly includes a paediatrician, a speech and language therapist, a clinical psychologist and a physiotherapist, and diagnosis should be made on data from all sources of information including behaviour in two settings. Other disciplines, such as child psychiatry can also contribute to the assessment process if this is indicated in the child and family's presentation.
The aetiology of autism is thought to be predominantly genetic (16, 17) but other medical causes need to be excluded, especially if there are additional neurological or dysmorphic findings or where there is a history of regression or loss of skills (18, 19) . From the clinical perspective, there is often difficulty in the differential diagnosis of autism and related PDDs from a number of other developmental problems, in particular severe and profound general developmental delay, language disorder and hyperkinetic and attentional disorders. Co-morbidity can further complicate the diagnostic picture, since autism and PDD can coexist with hyperkinetic and attentional disorders, obsessive compulsive disorder and developmental disorders of motor function, as well as specific and general learning problems (20) .
Differential diagnosis can be particularly difficult in young children with severe and profound developmental disability and in children with superior intelligence.
Why screen young children for autism?
In some conditions screening and immediate medical treatment can prevent disability (e.g. phenylketonuria) or substantially ameliorate the consequent disability, as in sensori-neural deafness. In conditions like muscular dystrophy, early diagnosis leads to genetic advice and prenatal diagnostic tests can be offered. What evidence is there for a similar position in autism? The risk of a second child having autism when the first has the diagnosis is 5% (one hundred times the reported prevalence) (21), and the chances of a more general problem in social communication or cognitive development are several times higher still (22) . There is no prenatal diagnostic test but parents need to have this information as soon as possible if they are to make personal choices about extending their family based on existing knowledge rather than ignorance (23) .
There is also the possibility that early diagnosis followed by appropriately targeted intervention may improve outcome especially in management of behaviour, functional skills and communication problems.
There is some, although not uncontroversial, evidence of the benefits of behavioural early intervention programmes (24, 25, 26) . However, behavioural programmes have begun to incorporate elements from communication-based and developmental approaches, and a range of treatment approaches across a continuum from discrete trial traditional behavioural approaches to socialpragmatic developmental approaches can now be identified (27) . Preliminary findings from ongoing studies demonstrate positive outcomes in terms of IQ gains and reductions in symptom severity for both behavioural (28) and education-based approaches (29) . There is increasing agreement that age of the child and an emphasis on developing communication form important elements of intervention programmes for which some positive outcome data exist (30, 31) .
Until recently there has often been a considerable delay between parents' recognition that there may be something amiss with their child's development and the diagnosis of autism. When parents become concerned about their child's development they need rapid access to diagnostic and support services. Too often this does not happen (32) . Howlin and Moore (33) have recently reported a study of 1295 families in the UK. Fifty percent of parents reported recognising problems by 2 years and 93% by 3 years. Half had received a diagnosis by age 5 but for the rest long delays and multiple referrals were a common experience, and there was considerable regional variability. The encouraging finding was that a trend to a younger age of diagnosis in more recently diagnosed cases existed (e.g. for children currently under 5 years old the mean age of diagnosis was 2.7 years, compared with 6.8 years for those now 10-15 years old). The satisfaction rating with the process of referral and diagnosis was also much higher when diagnosis was at a younger age.
Providing a prompt service to address parental concern is of course very different from finding a problem that a parent does not suspect. Autism is a disorder that will inevitably be noticed by parents at some stage and earlier rather than later given the present high profile of autism in the media. Parent groups with whom we have raised the topic of screening have been divided about whether they would rather have known of a potentially severe developmental problem before they themselves noticed or not. Some strongly stated that they would rather enjoy ignorance for longer and others wanted to know as soon as possible. These different views need to be borne in mind by health professionals. The difficulties of recognition, belief and acceptance are far from easy when the professional is giving completely unexpected information. The negotiation of realisation of a possible problem is one of the skills of effective surveillance. For a parent to make use of information about their child it first has to make sense and they have to be ready to agree on it.
Further, many of the intervention programs in autism that are said to be successful demand both commitment and knowledge on the part of the parent.
Early indicators of autistic development
It has long been acknowledged clinically that some parents report becoming aware of abnormal development in the first year of life. Wing (34) noted that extremes of temperament, abnormal social relating, abnormal eye contact and unusual visual interests are among the comments made by parents. Empirically, two sources of information are available regarding the earliest indicators of autistic development: retrospective parental report of early symptoms and videotape taken before the child was diagnosed (for reviews see 35,36).
Gillberg et al. (37) reported a prospective study and compared the discriminating items with those that discriminated according to retrospective parental report in a separate (older) sample. Isolation from surroundings, failure to play like other children and apparent deafness were the prospective study items that discriminated autism from developmental delay and normality. Empty gaze, failure to attract attention, lack of smiling and poor imitation of movements were strong predictors both retrospectively and prospectively. Ohta et al. (38) found that the early parental concerns that discriminated autism from general developmental delay included a poor response to others, poor peer relationships and ignoring others as if deaf.
Parents of children with autism also frequently reported two other symptomsconcerns over delayed speech and restlessness and hyperactivity. However, they were also commonly reported by the parents of children with developmental delay without autism, and thus would not act as specific indicators for autism (35) .
Another source of information regarding the early development of children with autism is home videos taken before the child was diagnosed.
Adrien et al. (39) found that within the first year children with autism showed impairments in social interaction, lack of social smile, lack of appropriate facial expression, hypotonia and poor attention. In the second year of life additional impairments characterised the children with autism, including ignoring people, preference for aloneness, lack of eye contact, lack of appropriate gestures and lack of emotional expression. In a study examining home videos taken at first birthday parties, Osterling and Dawson (40) found that children with autism were less likely to look at others, to show an object or point to objects, and to orient to their name, compared to typically developing controls. Recently, Baranek (41) These findings and the research of Sigman (43) and Mundy (44) have shifted the focus for early detection of autism from language to early social and orientating behaviours. There is some evidence of early abnormalities in sensory, motor, and repetitive and stereotyped behaviours, and when such behaviours are present they are highly characteristic of autism. However, most studies concur that the best discriminators at this age are likely to be the social and communicative impairments. In particular, joint attention behaviours emerge as the core deficits in early autistic development (45, 46) . A modification of the CHAT (M-CHAT, 66) has been developed in the USA. Whilst preliminary data suggests it is able to discriminate well between autism/PDD and developmental and language delays amongst child referred to an early intervention service, its properties as a general population screen
have not yet been evaluated.
Additional benefits of the screening study
In a current study using the CHAT in the South Thames region to identify children with autism at age 20 months for inclusion in an intervention study, only the key screening items measuring joint attention and play behaviours (see Footnote 1) were included in a shortened version of the screen, again administered at 18 months. In order to minimise screen false positives, they were asked to refer children who not only failed all the key items but in whom they were also concerned about possible autism i.e. they clinical judgement in deciding whether the child would be predicted to meet ICD-10 diagnostic criteria at 3 years. Assessments were repeated at 3. This study confirmed that clinical judgement was valid at 2 and stable. Only one child was diagnosed as having autism at age 2 who at 3 was thought to have a receptive and expressive language disorder. The standardised measures had good validity at age 3 but less so at age 2. Stone and colleagues (68) also showed good stability of diagnosis from 2 to 3 years. In another study using information from several diagnostic centres, Lord et al. (69, 70) found that the ADI-R (53) Very early screening methods may miss late onset autism (one of the first birthday videos of Osterling and Dawson contained such a child). We anticipated that using the CHAT screen at age 18 months, after most regressions in late onset autism are reported to occur, would reduce the false negative rate. However, as we report above, three-fifths of children with autism were not identified by the screen. A review of the false negatives from the study shows that often parents reported at the time that their children showed pointing and/or pretend at 18 months while the professional had failed the child on the item. When a subsequent detailed history was taken from the parents after they had received a diagnosis of autism they thought that at 18 months their child had probably not pointed (or pointing only occurred in the context of requesting and not sharing interest), neither had they pretended.
One consideration is that an over-riding wish or belief that the child was normal may have led to the conviction of a skill being present when in fact it was not. The lesson to draw from this is that such biases will compromise the sensitivity of the screen and that existing health surveillance procedures must be maintained for screen negative children.
Should we systematically screen for autism?
The CHAT study has shown that persistent absence of joint attention and pretence behaviours from 18 months are high-risk predictors for autism. in relation to demonstrated treatment efficacy and need, meant that universal, population screening could not be recommended (4, 5) . These problems are not unique to identifying speech and language delay, nor autism and related
PDDs but are common to the identification of developmental delays not only in the field of neurodevelopmental disorders but also more broadly in health surveillance (1, 77) .
In relation to autism and PDDs, the CHAT is the first attempt to develop a general population screen that we are aware of, and the instrument parameters are reported in detail in our 6-year follow-up report (58) . The definition of "caseness" is clearly a problem within the field, although this is less so of children with autism than the less prototypic manifestations found in children with related PDDs. In terms of demonstrated treatment efficacy, while there are many advocates for the benefits of early intervention our current knowledge of which programmes benefit which children in which ways remains nascent (25, 30, 31) . Naturally, parents wish to do the best for their children as early as possible and once a problem is identified and Children who are delayed in the acquisition of these skills are at risk of persistent problems in social or communicative development even if they will not go on to meet diagnostic criteria for autism or a related PDD. This broader group of children may benefit from intervention and also from behavioural advice, and some evidence exists for their role in the prevention of secondary problems. The CHAT program was a research project and parents were asked to take part at a time when the sensitivity and specificity of the CHAT were unknown. Thus, the focus of the study was explained to them as a agreement involves the kind of discussion that makes developmental problems more easily comprehensible, including the stages to diagnostic assessment and hence treatment.
Conclusions
According to the American Academy of Pediatrics in the USA, systematic search should be made to identify developmental disorders by the healthcare services (11) and following identification of a disorder a referral for intervention is now mandatory in the USA (Individuals with Disabilities Education Act, 1997). The high specificity and positive predictive value of the CHAT means that it could be used as a screening instrument within a broader surveillance programme to identify cases before they had come to attention by other means. Its limitation is its low sensitivity, with the majority of cases being missed. Hence, the need for it to be placed within a broader surveillance programme. However, it is our view that one effect of the project was an increased knowledge about and understanding of autism amongst health practitioners in the districts where the screen was used. It appears that this, in turn, resulted in earlier referral and diagnosis of children who had autism but who were not identified by the screen, thus contributing "additionality" to the existing surveillance mechanisms. Get the child's attention, then give child a miniature toy cup and teapot and say "Can you make a cup of tea?" Does the child pretend to pour out tea, drink it, etc?
Say to the child "Where's the light?", or "Show me the light". Does the child POINT with his/her index finger at the light? To record YES on this item the child must have looked up at your face around the time of pointing.
